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REMARKS 

Claims 1-3 and 5-16 are amended. Claims 1-16 are pending in the application. 

Claims 1-3 and 5-16 stand rejected under 35 U.S.C. § 112. second paragraph, 
as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which the applicant regards as the Invention. Each of the numerous § 112 
rejections set forth by the Examiner are based on a lack of antecedent basis. The 
Examiner set forth numerous suggestions on page 3. section 4 of the Action, as to 
appropriate correction of claims 1-3 and 5-16. Without admission as to the propriety of 
the Examinees rejections, applicant has incorporated each of the changes suggested by 
the Examiner by amendment of claims 1-3 and 5-16. Accordingly, applicant respectfully 
requests withdrawal of the § 112 rejections of claims 1-3 and 5-16 in the Examiner's 
next action. 

Claims 1-3 stand rejected under 35 U.S.C. § 102(b) as being anticipated by 
Soleimani et al.. U.S. Patent No. 5.596.218. and as being independently anticipated by 
Soleimani et al.. U.S. Patent No. 5,330,920. In addition, claims 1-3 are rejected under 
35 U.S.C. § 102(e) as being anticipated by Okuno et al.. U.S. Patent No. 6,110.842. 
being anticipated by Shue et al.. U.S. Patent No. 6.197,701. and being anticipated by 
Ghidini et al.. U.S. Patent No. 6.114.203. The Examiner is reminded by direction to 
MPEP § 21 31 , that a proper anticipation rejection requires each and every element of a 
claim to be disclosed in a single prior art reference. Claims 1-3 are not anticipated by 
any of the cited references for at least the reason that each of the references cited fails 
to teach each and every element of any of those claims. 
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As amended, independent claim 1 recites fomiing a nitrogen-comprising layer 
across at least some of a silicon surface of a semiconductor substrate and, after forming 
the nitrogen-comprising layer, growing an oxide region having a thickness of at least 
about 70 angstroms and having the nitrogen of the nitrogen-comprising layer dispersed 
vtfithin the oxide region. The amendment to claim 1 is supported by the specification at, 
for example, page 7, line 20 through page 8, line 5; Fig 4; and page 10. line 23 through 
page 11. line 4. With respect to the Soleimani '218 patent, such discloses fomiing a 
layer of silicon dioxide over a substrate, and suhseq uently implanting nitrogen through 
the oxide layer and into the underlying substrate (col 3. lines 31-41 and col 4, lines 19- 
23). The '218 patent fails to disclose the recited forming a nitrogen-comprising layer 
across at least some of a silicon surface of a semiconductor substrate and subsequently 
growing an oxide region having a thickness of at least about 70 angstroms. 

With respect to the Soleimani '920 patent, such discloses growing a sacrificial 
themial oxide layer on a substrate and implanting nitrogen ions into the sacrificial oxide 
layer (col 2. lines 37-53). Soleimani '920 fails to disctose the recited forming a nitrogen- 
comprising layer across at least some of a silicon surface of a semiconductor substrate 
and subsequently growing an oxide region having a thickness of at least about 70 
angstroms. 

With respect to Okuno, such discloses nitridation of regions of a substrate and 
fomiing an oxide layer below the nitride layer (col 3. lines 55-56 and col 4. lines 11-15). 
Okuno fails to disclose the recited fomiing a nitrogen-comprising layer and 
subsequently growing an oxide region having a thickness of at least about 70 
angstroms. With respect to Shue. such discloses forming a silicon layer over a 
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substrate and forming a silicon nitride containing layer on the silicon layer (col 5, lines 
50-52 and col 6, lines 27-37). Shue fails to disclose the recited fonning a nitrogen- 
comprising layer across a silicon surface of a substrate and subsequently growing an 
oxide region having a thicl^ess of at least 70 angstroms. 

With respect to Ghidini, such discloses forming a silicon dioxide layer 24 on a 
substrate (col 2, lines 56-61), removing the silicon dioxide layer from a section of the 
substrate, performing a nitriding treatment and subsequently oxidizing to reform an 
oxide layer (col 3, lines 3-7). Ghidini fails to teach the recited forming a nitrogen- 
comprising layer and subsequently fomning an oxide region having a thickness of at 
least 70 angstroms. Accordingly, Independent claim 1 is not anticipated by any of 
Soleimani '218, Soleimani '920, Okuno, Shue, or Ghidini and is allowable over these 
references. Additionally, each of Soleimani '218, Soleimani '920, Okuno, Shue, and 
Ghidini fails to suggest the claim 1 recited fomiing a nitrogen-comprising layer across at 
least some of a silicon surface of a substrate and subsequently forming an oxide region^ 
having a thickness of at least 70 angstroms. Independent claim 1 is therefore not 
rendered obvious by any of these references. 

Dependent claims 2 and 3 are allowable over each of Soleimani '218, Soleimani 
'920, Okuno, Shue, and Ghidini for at least the reason that they depend from allowable 
base claim 1. 

Dependent claims 4, 9, 10 and 11 stand rejected under 35 U.S.C. § 102(e) as 
being anticipated by Okuno. Dependent claim 4 stands additionally rejected under 35 
U.S.C, § 102(e) as being anticipated by Shue. Dependent claims 4, 9. 10 and 11 are 
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allowable over each of OKuno and Shue for at least the i^ason that the depend fton, 

allowable base claim 1 . 

Claims 12-14 stand rejected under 35 U.S.C. § 102(e) as being antlc^ted by 
Ghidini. AS amended, independent claim 12 recites fomning a nitrogerv^mprlsing layer 
across at least some of a first oxide region and across at least some of a semiconductor 
substrate that is not co»e^ by *e first oxide region. Claim 12 fu*er redtes after 
fom,ing the nitn,gen-comprising layer, growing a second oxide region from the at least 
some of the s^niconductor substrate that is not covered by the flrs, oxide region, the 
«cond oxide region having a thinness of at teast about 70 angstroms. The 
amendment to claim 12 is supported by the specification at. for example, page 7, line 20 
through page 8, line 5; Fig4; and page 10, line23.hrough page 11. Iine4. Independent 
claim 12 » not an«cipated by Ghidini for at least reasons siml^r to those dossed 
above wMrrespectto independent Claim 1. Further. Ghidini does not suggest the cla,m 

12 recited second o«de region having a thickness of at least about 70 angst^ms grown 
from the semiconductor substrate after fonr^ng a nS^gen^mprising layer and da,m 
12 is therefore not rendered obvious by this reference. 

Claims 13-14 are allowable over Ghidini for at least the reason that they depend 

from allowable base claim 12. 

Claims 1-16 stand rejected under 35 U.S.C. S 103(a) as being unpatentable over 
vahous combinasons of OKuno, Shue. Ghidini, DeBusR et a,.. U.S. Patent No. 
a 140 187, and Hasegawa. U.S. Patent No. 6,091.109. A proper obviousness r^echon 
requires some suggestion or motiva«on to mod«y or combine references, a reasonable 
expeca^on of success, and the references as combined must teach or suggest all of 
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the claim limitations (MPEP § 2143). Claims 1-16 are allowable over the various cited 
combinations of references for at least the reason that the references as combined fail 
to teach or suggest each and every feature in any of claims 1-16. 

As discussed above with respect to independent claim 1, not one of Okuno, 
Shue. or Ghidini discloses or suggests the recited forming a nitrogen-comprising layer 
across at least some of a silicon surface and subsequently growing an oxide region 
having a thickness of at least about 70 angstroms. DeBusk discloses fomnation of a 
nitride layer during silicon deposition (col 3, lines 21-23) or immediately after gate 
oxidation (col 3, lines 56-59). DeBusk does not teach or suggest the recited fbmiing a 
nitrogen-comprising layer across at least some of a silicon surface and subsequently 
growing an oxide region having a thickness of at least about 70 angstroms. As noted by 
the Examiner at page 11. section 13. Hasegawa does not teach or suggest the recited 
fomiing a nitrogen-comprising layer across at least some of a semiconductor substrate 
that is not covered by an oxide region. The various cited combinations of Okuno, Shue. 
Ghidini. DeBusk. and Hasegawa fail to disclose or suggest the claim 1 recited forming a 
nitrogen-comprising layer across at least some of a silicon surface and subsequently 
fomiing an oxide region having a thickness of at least about 70 angstroms. 
Independent claim 1 is therefore allowable over the various combinations of refemeces. 

Dependent claims 2-11 are allowable as non-obvious over the various cited 
combinations of references for at least the reason that they depend from allowable base 
claim 1. 

Independent claim 12 is allowable over the various cites combinations of Okuno. 
Shue, Ghidini. DeBusk and Hasegawa for at least reasons similar to those discussed 
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above with respect to independent claim 1. Dependent claims 13-16 are allowable as 
non-obvious over the various cited combinations of references for at least the reason 
that they depend from allowable base claim 12. 

For the reasons discussed above claims 1^16 are allowable. Accordingly, 
applicant respectfully requests formal allowance of claims 1-16 in the Examiner's next 



action. 
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Respectfully submitted, 
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The claims have been amended as follows. Underlines indicate insertions and 
s tr t k e otits indicate deletions. 

1. (Amended) A method of forming an oxide region over a semiconductor 
substrate, comprising: 

forming a n i trog e n^eont at rmtg nitroaen-comprislna layer across at least some of a 
silicon surface of the semiconductor substrate; and 

after forming the n i trog e n-conta i ning nitroaen-comp rising layer, growing an oxide 
region from the at least some of the semiconductor substrate , the oxide region having a 
thickness of at least about 70 angstroms , the nitrogen of the n it r o gei ree nt aining 
nitrogen-comprising layer being dispersed within the oxide region. 



FAX COPY RECEIVED 
FEB 2 6 2002 



In the Claims 



TECHNOLOGY CENTER 2800 



S:m22\1384\MOZWO(l A2702O1O71251N 

Received from < 5098383424 > at 2/26/02 5:55:11 PM [Eastern Standard Time] 



1 



# # 



TO 76ttl309022*1384«1703 P. 14/17 
• FEB-26-2002 14:58 FROM 



Appl. No. 09/602,395 

2. (Amended) The method of claim 1 wherein the iubtUale compriooo 
silicon and the oxide region comprises silicon dioxide. 

3. (Amended) The method of claim 1 wherein the semiconductor substrate 
comprises monocrystaliine silicon and the oxide region is grown from the 
monocrystalline silicon and comprises silicon dioxide. 

4. The method of claim 1 wherein the nitrogen-comprising layer is fonned 
from plasma activated nitrogen species. 

5. (Amended) The method of claim 1 wherein the nitrogen-comprising layer 
is formed by remote plasma nitridation utilizing nitrogen species generated in a plasma 
that is at least about 12 inches from the semiconductor substrate. 

6. (Amended) The method of claim 1 wherein the nitrogen-comprising layer 
is fomied by remote plasma nitridation utilizing nitrogen species generated in a plasma 
that is at least about 12 inches from the semiconductor substrate: and wherein the 
semiconductor substrate not being biased relative to the plasma during formation of the 
nitrogen-comprising layer. 

7. (Amended) The method of claim 6 wherein the semiconductor substrate 
is maintained at a temperature of from about 550 "C to about 1000 »C during fomiation 
of the nitrogen-comprising layer. 
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8. (Amended) The method of claim 6 wherein the semiconductor substrate 
Is exposed to the nitrogen species for a time of from greater than 0 minutes to about 
about 5 minutes. 

9. (Amended) The method of claim 1 wherein the nitrogen-comprising layer 
is fomied by plasma nitridatlon utilizing nitrogen species generated In a plasma that Is a1 
least about 4 inches from the semiconductor substrate. 

1 0. (Amended) The method of claim 9 wherein the semiconductpi substrate 
is maintained at a temperature of from about 0 to about 400 °C during formation of 
the nitrogen-comprising layer. 

1 1 . (Amended) The method of claim 9 wherein the sepiipondqctpr substrate 
is exposed to the nitrogen species for a time of from greater than 0 seconds to about 
about 30 seconds. 



S.-\UI2»1384\U02.wpd A270201071SS1N 3 

Received from < 50983S3424 > at 2/26102 5:S5:11 PM [Eastern Standard Time] 



# # 



FEB-26-2002 14:58 FROM TO 76«1309022*1384«1703 P. 16/17 



Appl. No. 09/602^95 

12. (Amended) A method of fomiing a pair of oxide regions over a 
semiconductor substrate, comprising: 

fonning a first oxide region which covers only a portion of the semiconductor 

substrate; 

fonning a nitrogen-comprising layer across at least some of the first oxide region 
and across at least some of the semiconductor substrate that is not covered by the first 
oxide region; and 

after fbmilng the nitrogen-comprising layer, growing a second oxide region from 
the at least some of the semiconductor substrate that is not covered by the first oxide 
r^f Tion. the secpnri nvide region having a thickness of at least about 70 angstroms . 

1 3. (Amended) The method of claim 1 2 wherein the first oxide region is 
formed by: 

forming an oxide layer over the covered region and at least some of the 
uncovered region tha semiconductor substrate; and 

removing the oxide layer from over the uncovered region of the semiconductor 

substrate. 

14. (Amended) The method of claim 1 3 wherein the oxide layer is formed by 
exposing the ftftmir^nductor substrate to oxidizing conditions. 
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1 6. (Amended) The method of claim 1 2 wherein the nitrogen-comprising layer 
is formed by remote plasma nitridation utilizing nitrogen species generated in a plasma 
that is at least about 12 inches from the semicondufitor substrate. 

16. (Amended) The method of claim 12 wherein the nitrogen-comprising layer 
is formed by plasma nitridation utilizing nitrogen species generated in a plasma that is at 
least about 4 inches from the semiconductor substrate. 
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